Seizures decrease regional enzymatic hydrolysis of N-acetyl-aspartylglutamate in rat brain.
Previous results have shown that kindled seizures increase N-acetyl-aspartylglutamate (NAAG) levels in the entorhinal cortex, while non-kindled convulsions have no effect. To further explore possible relationships between epilepsy and the physiology of NAAG, the effect of amygdaloid kindling on the activity of a NAAG-hydrolyzing enzyme was examined in specific brain regions associated with limbic seizures. NAAG is hydrolyzed into glutamate (Glu) and N-acetyl-aspartate (NAA) by N-acetylated-alpha-linked acidic dipeptidase (NAALADase), a membrane-bound peptidase. We found that convulsions decreased NAALADase activity and these effects were generalized to several brain regions. While small decreases in the hippocampus were specific to kindling, the decreases in other limbic regions were larger, non-specific, and appear to be aftereffects of convulsions; i.e. not specific to kindling. Although there is evidence that NAAG may be an excitatory neurotransmitter, it could also function as a storage form of Glu. Thus, a reduction in NAALADase activity could reduce the availability of Glu at certain synapses, which might be a homeostatic mechanism for lessening susceptibility to further seizures.